TITLE OF THE INVENTION 



Gas Filling Device 



BACKGROUND OF THE INVENTION 



The present invention relates to a gas filling device for 
filing a vehicle tire with a predetermined gas. 

10 . For example, Japanese Laid-Open Patent Publication No. 8- 

169220 discloses an air filling device for filling vehicle 
tires with air. The air filling device has a pressure 
regulator for regulating air pressure, and an air chuck. The 
air chuck contacts a tire valve and adjusts the air pressure 

15 of a tire. After setting a target pressure value with the 

pressure regulator, the air chuck is brought into contact with 
the tire valve. Then, the air filling device adjusts the 
pressure of the tire. Specifically, the air filling device 
sends air from an air compressor to the tire. Also, the air 

20 filling device releases air in the tire through the air chuck. 
The air chuck is applied to any of the tires of a vehicle. 
The air filling device is therefore capable of adjusting the 
air pressure in the tires of any types of vehicles, for 
example, a four-wheeled passenger car, a multi-wheeled truck. 

25 

In a multi-wheeled truck, the air pressure of front 

wheels and the air pressure of rear wheels are adjusted to be 

different depending on the carried load. Even in this case, 

the pressure of all the tires must be adjusted with a single 

30 air chuck, while changing the target pressure of the pressure 

regulator. Specifically, the pressure of the front tires 

needs to be set, for example, to 800 [kPa] regardless of the 

carried load. On the other hand, the pressure of the rear 

tires needs to be set to 1000 [kPa] when the carried load is 

35 maximum, and to 800 [kPa] when there is no carried load. 
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Therefore, adjustment of tire air pressure for a multi-wheeled 
vehicle is complicated and requires an extended period of 
time. 

5 SUMMARY OF THE INVENTION 

Accordingly, it is an objective of the present invention 
to provide a gas filling device that is capable of quickly and 
easily adjusting the pressure of tires . 

To achieve the foregoing and other objectives and in 
accordance with the purpose of the present invention, a gas 
filling device for filling plurality of tires with gas is 
provided. The gas filling device includes a gas supply 
source, a plurality of pressure regulators, and a plurality of 
gas chucks. The plurality of pressure regulators are 
connected to the gas supply source. Each pressure regulator 
sets the pressure of gas supplied from the gas supply source 
to a predetermined target pressure. Each gas chuck is 
connected to one of the pressure regulators and a tire. Each 
gas chuck permits gas to be supplied to the connected tire so 
that the pressure of the tire becomes the target pressure set 
by the corresponding pressure regulator. 

25 Other aspects and advantages of the invention will become 

apparent from the following description, taken in conjunction 
with the accompanying drawings, illustrating by way of example 
the principles of the invention. 

30 BRIEF DESCRIPTION OF THE DRAWINGS 

The invention, together with objects and advantages 

thereof, may best be understood by reference to the following 

description of the presently preferred embodiments toigether 

35 with the accompanying drawings in which: 
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Fig. 1 is a diagrammatic view showing an air filling 
device; 

Fig. 2(a) is a cross-sectional view illustrating a distal 
5 portion (inner diameter rl, depth dl) of an air chucks- 
Fig. 2(b) is a cross-sectional view illustrating a distal 
portion (inner diameter r2, depth d2) of an air chuck; 

Fig. 3(a) is a cross-sectional view illustrating a 
threaded portion (outer diameter rl, depth dl) of a tire 
10 valve; 

Fig. 3(b) is a cross-sectional view illustrating a 
threaded portion (outer diameter r2, depth d2) of a tire 
valve; and 

Fig. 4 is a diagrammatic view showing tires and tire 
15 valves installed in the tires. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

A gas filling device according to one embodiment will now 
20 be described with reference to the drawings. 

As shown in Fig. 1, the gas filling device^ which is an 
air filling device 1, has an air supply source, which is an 
air compressor 10, first and second pressure regulators 21, 

25 22, and first and second air chucks 31, 32. The pressure 

regulators 21, 22 each set a predetermined air pressure. Each 
air chuck 31, 32 contacts a tire valve and adjusts the 
pressure of the tire. The air chucks 31, 32 function as a gas 
chuck. The air compressor 10 and the pressure regulators 21, 

30 22 are connected to each other with flexible rubber hoses 40. 
Also, the pressure regulators 21, 22 and the air chucks 31, 32 
are connected to each other with tube bodies, which are 
flexible rubber hoses 40. 

35 The structure of the air chucks 31, 32 will now be 
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described with reference to Figs. 2(a) and 2(b). 

As shown in Fig. 2(a), a passage 31a is formed in the 
first air chuck 31. A deflator (not shown) is provided in the 
5 passage 31a. The deflector presses a valve core incorporated 
in the tire valve. A fitting portion, which is a distal 
portion 31b, is formed at the distal end of the first air 
chuck 31. The distal portion 31b communicates with the 
passage 31a. The distal portion 31b is cylindrical and has an 
10 inner diameter of rl, and a depth dl. At the bottom of the 

distal portion 31b, or at the boundary between the passage 31a 
and the distal portion 31b, a sealing member, which is an 
annular rubber 31c, is provided . 

15 As shown in Fig. 2(b), a passage 32a is formed in the 

second air chuck 32. A deflator (not shown) is provided in 
the passage 32a. The deflector presses a valve core 
incorporated in the tire valve. A fitting portion, which is a 
distal portion 32b, is formed at the distal end of the second 

20 air chuck 32. The distal portion 32b communicates with the 

passage 32a- The distal portion 32b is cylindrical and has an 
inner diameter of r2, and a depth d2 . The inner diameter r2 
of the second air chuck 32 is greater than the inner diameter 
rl of the first air chuck 31. The depth d2 of the second air 

25 chuck 32 is longer than the depth dl of the first air chuck 
31. At the bottom of the distal portion 32b, or at the 
boundary between the passage 32a and the distal portion 32b, a 
sealing member, which is an annular rubber 32c, is provided. 

30 The structure of the tire valves 51, 52 will now be 

described with reference to Fig. 3. 

As shown in Fig. 3(a), a threaded portion 51a is formed 

at a distal end of the tire valve 51. A valve cap (not shown) 

35 is engaged with the threaded portion 51a. The threaded 
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portion 51a has an outer diameter of rl, and a length of dl. 
A contact plate 51b is located below the threaded portion 51a. 
The contact plate 51b has an outer diameter of r3. The outer 
diameter r3 of the contact plate 51b is greater than the inner 
5 diameter r2 of the second air chuck 32. 



As shown in Fig. 3(b), a threaded portion 52a is formed 
at a distal end of the tire valve 52. A valve cap (not shown) 
is engaged with the threaded portion 52a. The threaded 
10 portion 52a has an outer diameter of r2, and a length of d2 . 

The relationship between the air chucks 31, 32 and the 
tire valves 51, 52 will now be described with reference to 
Figs. 2 (a) to 3 (b) . 

The inner diameter rl of the distal portion 31b of the 
first air chuck 31 shown in Fig. 2(a) is the same as the outer 
diameter rl of the threaded portion 51a of the tire valve 51 
shown in Fig. 3(a). The depth dl of the distal portion 31b of 
the first air chuck 31 shown in Fig. 2(a) is the same as the 
depth dl of the threaded portion 51a of the tire valve 51 
shown in Fig. 3(a). 

The cavity of the distal portion 31b of the first air 
25 chuck 31, or a cylindrical receiving portion, receives the 
threaded portion 51a. 



15 
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Thus, when the distal portion 31b of the first air chuck 

31 is fitted in the threaded portion 51a of the tire valve 51, 

30 the distal end of the threaded portion 51a contacts the 

annular rubber 31c. This permits the air chuck 31 to 

hermetically contact the tire valve 51. At this time, the 

deflator (not shown) provided in the passage 31a presses a 

valve core (not shown) incorporated in the tire valve 51. 

35 Therefore, the pressure of the tire having the tire valve 51 
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is adjusted based on the pressure of the tire and the 
reference pressure of the second pressure regulator 21. Thus^ 
the pressure of the tire having the tire valve 51 is adjusted 
to the set pressure of the second pressure regulator 21. 

The inner diameter r2 of the distal portion 32b of the 
second air chuck 32 shown in Fig. 2(b) is the same as the 
outer diameter r2 of the threaded portion 52a of the tire 
valve 52 shown in Fig. 3(b). The depth d2 of the distal 
portion 32b of the second air chuck 32 shown in Fig. 2(b) is 
the same as the depth d2 of the threaded portion 52a of the 
tire valve 52 shown in Fig. 3(b)- 

The cavity of the distal portion 32b of the second air 
chuck 32, or a cylindrical receiving portion, receives the 
threaded portion 52a. 

Thus, when the distal portion 32b of the second air chuck 
32 is fitted in the threaded portion 52a of the tire valve 52, 
the distal end of the threaded portion 52a contacts the 
annular rubber 32c. Therefore, the hermeticity between the 
second air chuck 32 and the tire valve 52 is guaranteed. At 
this time, the deflator (not shown) provided in the passage 
32a presses a valve core (not shown) incorporated in the tire 
valve 52. Therefore, the pressure of the tire having the tire 
valve 52 is adjusted based on the pressure of the tire and the 
reference pressure of the second pressure regulator 22. Thus, 
the pressure of the tire having the tire valve 52 is adjusted 
to the reference pressure of the second pressure regulator 22. 

Suppose a user attempts to adjust the pressure of a tire 
having the tire valve 52 shown in Fig. 3(b) using the first 
air chuck 31 shown in Fig. 2(a). However, the inner diameter 
rl of the distal portion 31b of the first air chuck 31 is less 
than the outer diameter r2 of the threaded portion 52a of the 
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tire valve 52. Therefore, the distal portion 31b of the first 
air chuck 31 cannot be fitted in the threaded portion 52a of 
the tire valve 52. Therefore, the first air chuck 31 cannot 
be used for supplying air to a tire having the tire valve 52. 

5 

Suppose a user attempts to adjust the pressure of a tire 
having the tire valve 51 shown in Fig. 3(a) using the second 
air chuck 32 shown in Fig. 2(b). However, the depth d2 the 
distal portion 32b of the second air chuck 32 is longer than 
10 the length dl of the threaded portion 51a of the tire valve 

51. In addition, the inner diameter of the distal portion 32b 
of the second air chuck 32 is less than the outer diameter r3 
of the contact plate 51b of the tire valve 51. 

15 Thus, when the second air chuck 32 is fitted' in the tire 

valve 51, the distal portion 32b of the second air chuck 32 
contacts the contact plate 51b. As a result, even if the 
second air chuck 32 is fitted in the tire valve 51, the distal 
end of the threaded portion 51a does not contact the rubber 

20 32c of the second air chuck 32. Therefore, the second air 
chuck 32 cannot be used for supplying air to a tire having 
the tire valve 51. 



The first air chuck 31 permits air to be supplied to a 
25 tire that has the threaded portion 51a of the tire valve 51. 

^ On the other hand, the second air chuck 32 permits air to 
be supplied to a tire that has the threaded portion 51a of the 
tire valve 52. Therefore, the air chucks 31, 32 can be used 
30 for adjusting the pressure of a tire having the tire valve 51 
and a tire having the tire valves 51, 52. 

The operation of the air filling device 1 will now be 
described. 

35 
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A case where the present invention is applied to a 
vehicle 60 (multi-wheeled) will be discussed below . The 
vehicle 60 has two front tires 70, and eight rear tires 70. 
Each front tire 70 of the vehicle 60 has the tire valve 51. 
5 Each rear tire 70 of the vehicle 60 has the tire valve 52. 
Regardless of the carried load, the front tires 70 set a 
pressure of 800 [kPa] . On the other hand, the pressure of 
each rear tire 70 is set to 1000 [kPa] when the carried load 
is maximum, and to 800 [kPa] when there is no carried load. 

10 

Adjustment of the pressure of the tires 70 using the air 
filling device 1 is performed in the following manner. First, 
the reference pressure of the first pressure regulator 21 for 
adjusting the pressure of the front tires 70 is set to 800 

15 [kPa] - Then, if the carried load is maximum, the reference 

pressure of the second pressure regulator 22 for adjusting the 
pressure of the rear tires 70 is set to 1000 [kPa] . If there 
is no carried load, the reference pressure of the second 
pressure regulator 22 for adjusting the pressure of the rear 

20 tires 70 is set to 800 [kPa] . Then, the pressure of the front 
tires 70 is adjusted using the first air chuck 31, and the 
pressure of the rear tires 70 is adjusted using the second air 
chuck 32. 

25 This embodiment has the following advantages. 

As shown in Figs. 3(a) and 3(b), the shape of the' tire 

valve 51, which is used for the front tires 70, is different 

from the shape of the tire valve 52, which is used for the 

30 rear tires 70. Therefore, if the settings of the pressure 

regulators 21, 22 are accurately done, adjustment of the front 

tires 70 and the rear tires 70 is not erroneously performed. 

Accordingly, the front tires 70 and the rear tires 70 maintain 

proper levels of air pressure. As a result, the rolling 

35 resistance of the tires 70 is reduced. This improves the fuel 
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economy of the vehicle 60. 

Further, the pressure of the front tires 70 and the 
pressure of the rear tires 70 can be simultaneously adjusted 
5 using the air chucks 31, 32. This shortens the time required 
for adjusting the pressure. 

(2) The distal portion 31b of the first air chuck 31 is 
fitted in the threaded portion 51a of the tire valve 51. The 
distal portion 32b of the second air chuck 32 is fitted in the 
threaded portion 52a of the tire valve 52. However, the 
distal portion 31b of the first air chuck 31 cannot be fitted 
in the threaded portion 52a of the tire valve 52. The distal 
portion 32b of the second air chuck 32 cannot be fitted in the 
threaded portion 51a of the tire valve 51. In other words, 
the distal portion 31b, 32b of the first and second air chucks 
31, 32 conform to the shape of the first and tire valves 51, 
52, respectively- Therefore, if the settings of the pressure 
regulators 21, 22 are accurately done, adjustment of the front 
tires 70 having the tire valves 51 and the rear tires 70 
having the tire valves 52 is not erroneously performed. 
Accordingly, the front tires 70 and the rear tires 70 maintain 
proper levels of air pressure. As a result, the rolling 
resistance of the tires 70 is reduced- This improves the fuel 
economy of the vehicle 60. 

It should be apparent to those skilled in the art that 
the present invention may be embodied in many other specific 
forms without departing from the spirit or scope of the 
30 . invention. Particularly, it should be understood that the 
invention may be embodied in the following forms. 

Gas filling the tires 70 need not be air, which contains 
78% of nitrogen. For example, nitrogen gas (100% of nitrogen) 
35 may be used. 
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The number of the pressure regulators 21, 22 need not be 
two, but may be three or more, 

5 The shapes of the distal portion 31b, 32b of the air 

chucks 31, 32 are not limited to those shown in Figs. 2(a) and 
2(b). The shapes of the distal portions 31b, 32b of the air 
chucks 31, 32 may be changed as long as the shapes conform to 
the shapes of fitted portions of the tire valves 51, 52. 

10 

The air filling device 1 of the illustrated embodiment 
may be used for simultaneously filling air to tires 70 of two 
or more vehicles (for example, a passenger car and a truck) . 

15 Although the inner diameter rl of the first air chuck 31 

and the outer diameter rl of the tire valve 51 are referred to 
as the same, the description does not imply that the inner 
diameter rl and the outer diameter rl are exactly the same. 
That is, the description that the inner diameter rl and the 

20 outer diameter rl are the same includes a case that the inner 
diameter rl and the outer diameter rl are different such that 
a slight space is created between the distal portion 31b and 
the threaded portion 51a to allow the insertion of the 
threaded portion 51a into the distal portion 31b. 

25 

Therefore, the present examples and embodiments are to be 
considered as illustrative and not restrictive and the 
invention is not to be limited to the details given herein, 
but may be modified within the scope and equivalence of the 
30 appended claims. 
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